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^l^Ei^ 3^> til^^ ^^^^ B-^^li^iE-lSf -a-A>t!: 3.7]^] tii-cfl ^A^^ ^l-s.^ 

= 5il<^l(5E^ €-^Ei)<^l ^-^^^ ^^7]- tl7>^ol ^3}^^t}T:]-. o]s>\- :^o] 

<?! #o]j7, ^^^2. ^7>^ ^^o]^ ^4i7]- ^o] ^Tfl o]^ 7>^t}- 

£ 3 
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f^^s]5.<^l^is:) 3^h til^^^d ^]7] 7l#{Third-order Nonlinearity Cancellation 
Techniques in Amplifier Circuits} 

-E Ib^ ^^^^^ ^ til^^ 

£ 3^ til^^^^ 3^>^ ^]>\ 5lS.:£. 

£ 4fe £ 2S^- i 3<^1>| wl^^ ^^5-^ €^(Io-)^ ^zj-^i. 

£ 5a^ ^^^J:(OHz)<Hl^i^ S. 3 3.^^^ s^^S.. 

S. 5b^ iil^^s:(2.5GHz)5] S. 3 ^-^S.. 

S. 6a^ ^^Jl<^l ^-g-^ S. 3^ -§--§- 

£ 6b^ ^^J:<^1 £ 3^1 -§--§- 

Vin : ^^^^ lout : 

Vbias : (coarse) S^e] ^^^<a-^ Vctr : ol4(fine) Si'gs] ^^^"^-^ 
Voff : ^^'i'-sfl^ ^^(offset) 
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<14> ^ S\S.^ -MTflofl ^-2.^, H^^l^Bi^ 3^1- ^]7] 

<15> o>S^l (semiconductor )S '=>]'%-^ <^>^S.li(analog) ^ Integrated Circuit ; 

(distort ion) A] 71^1 ^^x^ 7}^ ^^^}^ %^3.S. xfl^vfl^ ^o.^ o]* s\S.^ 
^^(linearity)o]sl- <^l^^^l sj^oflA^^ y7> 'a^^J: xSs]- y=gxSl 

^A]^ ^^cfl ^5^>^, ^^1 SlSofl^i^ <y#^ ^Tllfe y = glx+g2x2+g3x3 3)- ^o] 
^fl^^e^CTayler) ^]^^S. ^7B^cf. 0^7] 7ll-;^l§*J-( power terms; g2x2. g3x3)^ 
^]^^ Sfl^^ M-Bl-i^t:^. 
<16> ^71] t:]^]^ *^<^1 <5>^S.Z1 tqx]^ ^S(modulation)^}<^ 

Aj^^S^jl cfA] ^^1- ^S(demodulation)3l-«^ ^^1^ ^J^^*>fei^il. 

€■ ^^11- ^^1 U^^. 3^> wlAi^A^<^i ^1^ ^11 ^(adjacent channel) 

AlJi^l-Sl ^J:^S(intermodulation)<^l ^n^^^fJi;^]- tfl^^^l^i -ti^^ 

<=>] ^^^sV-E-S. ^cf. 2^> wl^i^A^oll ^c>lA-l^, "^^^o.^ ^^5^5. 

^ cfl-T-^ ^^JKdifferential signal) 7]^o^S. 2^} ^^^o] ZL^^l ^g7] 
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Ai^o) ^4^oil 3.711 ^;^l£l^l ^^t\., 
<17> s\s.2] ^^^ife 2]^^^(dc current)!- 3.711 ^rV^ ^ol <ati]:^oi 

«j-i^ol4. ne^M-, ^^^£.7> ^j-^^l^, ^^1 (battery) ^^s] :^cll-g- 

7l1^^>7l -f-7>^^l ^S7V A^^q-. ^^^^^ 7ll^^>7l SlS2^^ 7] 

^ ^^e^srfo^ ^^^^<^1 7}^ ^^Si^^ ^^^#7l (power amplifier) ^<=>\] ^ 

S. ^tbsl<^ 7fl^Sl^Cf. =L^]^^, ^^^#7l -f-oil ol-g-sl^ 5lS7> ^^^H 4i 

-SLS]^ «]ri^lS] ^ajo] ^^±3.7} ^7H^^ f^7}-5->S-^, :^^7}^ 

^^V SlSl-ol ^0.14, 3^]- til^^^j^ 7ll>a5)^ ^^1 wj^H ^ 

[^vi^oi <^i^^^> 71 ^-m 

<i8> ^ ^'^^ ^a-^l^ 7l#^ «fl^^>7l ^t}c^ ^ 

-^s, tb^f}- ^7>2is.i- ^7>*v<^ ^5.^1^ ^a^^* <^i-g-*>^^i 

<i9> ^ i^^^l a cf^ Hqfl^l^B^o^ 3^> til^^^^^ ^]7]^}^ ^011 

^^:±:a ^7>Sf ^^ois. :7}.^7|. 7^0^ ojo] ^c3:^H ^ Til ol-g- 7}^^ 5^S. 

1- ^l^^Vfe ^^11=1-. 
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<20> 3^]-o^ '^J:^2:(intermodulation)fe e-^^-^S. iout = glvin+g2vin2+ g3vin3 S. 

iB] ^^Joil ^;m^o] ^-g-^ ^ Xl-^M-, ^4^^ ^;^1Jl4 H 

^^I^B] (Metal Oxide Semiconductor Field Effect Transistor; MOSFET)^] ^tl:*><^ ^ 

<2i> £ l(a)^ H^^^l^E-l-l- <^l-§-*M ^^tt ^-f-4i^r^i^ 

S.m ^^]^}^, Sl l(b)^ n ^^^*3-^ al^^ GH^-l G3^> 

^^S^ glo\]^^ g3^'M^ ^^^tl 3L^«5lnf. £ l(a)^ ^S.^ ^"^^ 
7l]^^J^(cascode) c>1-B-*M t^^^^^J^. ^^21^^ (complementary) 

MOSFET 0.25m ^^J<^l^i^ M1=M2= 200m/0.25mol JL Vbias=2.5Vtl ^-f o]^. -^tb^ o.^^ 
£ l(b)<^l^i 7]-^^ ^^'^^^ ^2-^^ (power loss)^ #^ol^(signal gain)^ 

^^tt ^^IS-^Ei ^^^^ Vin'^l 0.7V ^^efl^cf. 0.7V-a. 

l=f fe^ ^^<^l^ife louto] tHa] 4:3.^^01 ^7}t}JL, S^^^<3-°1 0.7V 

^^<^l^i^ Gl^l H-^ ^^^M ^:i*>£-S. oil: 

(trade-off) oil ^^^^ 0.7V ^:£7]- ^cf. ZLSlM-, o] ^oflA-^^ ^ ^^^] 

Ai ;Hl7l3r>i^l- srV^ 3^> ^1^^^^^ 3.71* M-H^-ifl^ G3^ ^cfl^<^l ^^^^^ ^-^"^^ 
(active region)<Hl^i ^^7} ^o] H t]-^]^.^^^ ^7l<Hl <^3^^ol oXo_^ 

S. Wl^^A^o^ ;^1717> Ci^ ^^Bfl ^r]-. £ l(b)^ -g^^^^ ofl 031" ^l7l*>7] ^^A^ 
^ S7l# 7>^li^ ^A^o] a]-cfloi G37). ^^*>a^ A-^S. ^^Sl<H«=>> tb^f. . ^ 
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^^<^l^i^ G3# ^^H, S. l(b)<HlAi ^o] 

-B->«->t!: 3.7]^ 3.'=>^<^M ^tfl^ ^^^^(linear region)^! G31- ^]'%-^}^^. 

<22> ^7]^ ^ ^^1 ^]^] £ 2<H1 ^^^El^tfl, St^S^ 3. 

m 

€: ^^>^. Ml* f^^(amplifying) B^^l^B^^, M21- ?fl^3J= (cascode) 

M3* (linear) M41- ^^(stack) H^^l^t^S ^^^ttcf. 

£ 2o\]^^9]. ^o] ^7]^ :£ Ka)^ H^^liBl(Ml)<Hl ^7>^>o^ B 

7llolH(gate)«^1^ *a^^"y-(Vin)^ ^^^^^(Vbias)* ^^^^ o.^ <?l7l-^o.^'H 
€ ^ Si^. i 2'Hl^i Voff^ S^-i-^Cac coupling)^!!- 3]^«j-«(|(dc blocking)^ 

* ^^^1-^ ^'Ijl! (offset) ^^^SJ-i- ^T^l^V^, ^VM-^ ^J-i^^S. TSsfl^ltKcapacitor) 
^ ^^^"iJ-^* ^^^^-(resistor)^] 2)^ o^^S. -i-7l-^5lcH ^ 9X^. SL^, 
Vctr^ B€^1:^iBKM3)^ ^^^^ ^^-i: :a^>^>Jl ^I^A^VtII 2:^5)^ ^#^"a-^* ^ 
oltt^. 2.^^^(simulations)<^l ^*>^ ^^'^"^<^l^i ^^s>^ 3^} w]^ 
^^^^ ^^€^<=>11 ^7jl§io] G3^ ^tfl^ol ncl-^l ^^>^1 ^^^"^^ 
H^^1:±iBlofl ^j^^^nVo] ^e-is, ^-^<^^ G3^ ^^^M ^ 91^ ^^'^n G3 

# 'S* ^ 9X^. ^^^^^ H^^l^Bloii j:s^ ^^^^s. ^ G3 
^ ^t^^^l ^ ^-g- G3» ^ifl^l^l7l ^^Vo.^ ^^'^^^ 
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1- ^ ^^'^^ G3 ^^^o] G3 ^cfliJ:^ ^ ^:£^<^1 <^1^^1 

H^^l^B-KMl) 3.7] 2]^ Hfloil ^fl^^V^ >{d^ H^^l^Bl(M3)» ^J^S. tbcf. 
o>^l cutoff fT (gm/Cgs)* H^^l^^^E^l- ol-g-s:]-^ ^4 

o]3.^ H^:=^1^ieKM3)^ ^7}s. 91^}^, m ^A^^ €^<a 3.7]] 

Cgs7} ^7}^}7] n^o]v]., 

<23> ^7]^ ^ S. 3<^1 ^s>oc^ ^^^slfec^l, H^-^1^B1(M3)^ 

, S^^l^Bl(M3)^ 7llolH(gate)Sif -^efltl(drain)^ ^^S(Vin+)^ ^ 

^:£(Vin-)S. ^^5}^ S. 2Si\- S. ^^ H^^^l^iBj (M3)'H1 ^^(lo-) 

(lo-)^ TfloiH ^^ti^-^ ti}-Ai^o:| jE.efloi ^<y-ofl ^^^>^S, s. 3^ 

(lo-)^ £ 2^ ^^(lo-)^^-^ ^^s:]-^ ^Jl Gl^ ^dit!: 

«1 ^^sj-S-S, ^ till 01.^0^ ^ G3» ^ SZq-. tcj-e^A-l, ^^3|-g- 

^^><^, ^ «fl <^l^i-^ i^-l^ 37]2] H^^lit](M3)-l- c>l-§-^>^ 7}^n 

cutoff ^ 
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n (gm/Cgs)^ ^n^\<^ -Jd^^^^ l:^*>:il s\S.^ 7r\ 

^:fc5l-Al7l^ £ 5(a)i4 S. 5(b)^ ^ ^^<^] £ 3 s^S.^ ^ 

^(dc=OHz)S!l- Jil^(ac=2.5GHz)<^l^-1^ 2.^ £a1s:>j7, 3^]- aj^ii^^j-o] 

^]7]S\o] ^^o^ ^^oflAiSl G3^ JE^^l^i^ g37} o>^ 7>^^ ^ 

£ 6(a)sV £ 6(b)^ ^ :£ 3^ -§--§- 4€- ^^^(single signal)^ ^ 

^JlCdifferential signal)*?! ^-f* z^-^l" 6(a)^ ^^Jl-§- sl^-^^l^i^ 

'=>]-%-^^ ^cfl Aijis HSH^l^Bl(Ml) <?! (drain) ^ ^ 

S. ^'a-^ <^l-§-^M ^^^V^T^. ^^Jl-a ^-f<Hl ^o^^i^, i 6(a)« ^-f cfl4)-2-^ ^ 

^3-1 ^-^l-B-H ^ ^;=^1^, ^^£1^ ^-tlJl* <^l-g-*l-<^ J£ 6(b)^ 

Jl4^o.s ^7]o\ s.^ o. ^^^^ ^ 014. 

2.€- -£<^l^i. r:;:?^ H?fl;^liE^5^ ^efl<?l (drain) o] 7fl >z^-^(cascode) 
^l^E]^ :i^^( source) 7]- :^2^1^(drain)<^l '^^^7]^, ^-^(offset) ^^^^ 

Voff<='l -^>7l ^^2] ^^d\] ^^t[H.S. ^ i^^<^l 

olo> ^c^-. tt^, i 6(a)^ ^-tlJ:-§- Sl^oil^l^ ^^(offset) Voff<^l ^^^l 

tt Vctr^ TllojE ^^^^^S- 5^-^ ?l]^^:^(cascode) H^^1^E:1(M2)7> ^^^] 

n atb, H€;^l^BlSl ^^^(source) 

^^l(gnd) >^}<=>M, s\S.s] ^^^7fl>«d* ^^^S. ;<-1«j-(resistor)olM- ^^b] 
(inductor) -f-S: ^7>*><^iE. ^ -§--§- ^^c]] S.-^s\o]ol^ ^cf. 
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<26> ^oflA-l ti>^3]t!: ^^1<^1<^1 e7le>o^ ^ ^t^^ ^^*>5^^1^. '=>]^]^ ^^1<^1^ ^ 

^^^^-l^ ^iJl7> 7]$] ^o] ^Tfl oj-g- 7>^^V Ai^sl- ^l^^m ^J-^* ^^^4. 
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r^^^*j- 1] 

#^-§- H^^l^iB^o^ 3^> til^^^^* ^tb S\s.o]] SZ^H^i. 

^^*^^(active region)^ -^-^l H^^l:^ie1<^l , -tl ^ ^ ( 1 i near region)^!^-^ 

^l^S 3^> WjAl^^^ ^iTl sis. 

i^^^^ 2] 

^J: H^^l^Bi^ 3^1- ^]7]^}y] ^^51- s\s.<^] SX<^^^, 

^-i-^^Cactive region)^ ^7] ^^^]^^^]<^], ^^"^^(linear region)<^l^i 

^^^>^ ^>M-^ H^^^l^El^ n ^<^] i^(stack)^><^ ^^'^^^ ^^^V^ i^*>^ 
a *>i4^ ^7}^}<^ >^7] H^^liB:-1<4 tg^S ^^^VJI, 

l^^*^ 31 

-id^ H^^l^E.-]^ TfloiHCafe wlloi^)oi]A-i ^tt 1^^-^ 

iE^-f-3f(ac coupling)5f ^^«cJ-«fl(dc blocking)^ -g-^* tSsII^IeI 
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(capacitor)^ ^^*>^ ^] 9]^^]b\c,\] ^^^^^-^o] oi7>^ x-]^* 2)1 <a^*Voi 
(offset) ^^^"iJ-* ^^^^ s\S.. 

A-iS. til H^^l^iEi^ B^^l^Ei^ ^-i- ^iL^i(source)^ ^ 

^l(gnd) s\S.^ ^^^7]\^^ ;=^-1*J-(resistor)oli4 "^le^B) (inductor) -f- 

^cfl ^ 7fl2) ^jis, ^Ai^ <y^^ ^-f^ "^^^^ ^^^^^ ^s: 

^^^]^B\o] ^5ll<?l(drain)<Hl>^ ^^5s:>^ ^^^^^ <^l-§-s^>^, "^^S. 



17-13 



1020020083716 



^ ^^V: 2003/6/18 



is. lal 




IS. lb] 



M 1 



100m 



K- Active region Linear region 

1 ■ 1 1 ■ r 




300m 



- 150m " 



3 



CO 



C5I 



CM 
O 



-ISOm 



17-14 



1020020083716 
IZ. 21 




17-15 



1020020083716 



[£ Sal 

10m 



52- 5m - 



JO 

T3 
C 
CO 



0 - 



-5m 




100m 



Desired Box 



e— /o+ 

lout 




-50m 



50m 



Vin 



normaUzed 



300m 



150m 



-150m 



100m 



5b] 

50m 



40m - 



30m 



^ 20m 



10m - 



\ \ ° 


\9l-\ ^ 






W ' 















o Isr3+| 

103-1 



|g3| 



Avauiable Range 



-100m 



-50m 0 

^ [V] 

nonnallzecl ^ 



50m 



150m 



120m 



90m 



60m ^ 



30m 



100m 



17-16 



1020020083716 



^ 'U^}: 2003/6/18 



IS. 6al 



VinC^ 




VinO^ 




is. 6b] 




17-17 



